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this simple estate. 
Don't subject your estate to 


costly errors and delays . . . name 
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TRAILING BIRDS IN THE 


PARK COUNTRY 


by W. W. COLEMAN and FRANCIS J. WILSON 


Illustrations by the authors 


HE Park Country of Central 

Saskatchewan, that intermediate zone 
lying between the true prairies of the south 
and the forests of the north, furnishes a 
variety of environment such as to make it 
ideal for the study and observation of bird 
life. Here are found stretches of prairie 
grass interspersed with innumerable bluffs 
of cottonwood, and dotted with many 
willow-fringed sloughs and small lakes 
[he prairie forms a home for such ground 
nesting birds as the meadowlark, the horned 
lark, the clay-coloured and the song 
sparrow and many others. In the bluffs 
are found the homes of many of the tree and 
thicket-loving birds of the transitional zone 
thrushes 


such as the flycatchers, vireos 
finches, and waxwings. The reeds of the 
margin, the grass-covered ground and 


willow fringe surrounding the sloughs are 
the favourite nest location of many swim- 
mers, divers, waders and other water-loving 
birds. It is amid such surroundings about 
the city of Saskatoon that the authors 
have pursued the sport of bird photography 
for the past several years 

[wenty-five feet above the ground 
perched securely in the fork of a cottonwood 
tree, a nest which the previous year housed 
a family of crows was found to _ be 
appropriated by the great horned owls 
[he situation presented some difficulties 
to photography hese, however, were 
overcome by rigging a platform to be swung 
in the topmost branches of the neighbouring 
trees. After this was securely lashed in 
place, a tent-like blind was erected over it 
and we left in hope that its sudden 
appearance would not cause undue disturb- 
ance. A week elapsed before we again 
visited the nest. We approached the bluff 
cautiously but were still fifty yards distant 
when we heard the warning cry of the birds 
which were soon observed flying heavily 
away to a nearby wooded knoll. Carefully 
notebooks and other 
When all was in 


we elevated cameras 
equipment to our eyrie 


Left—Young magpies awaiting breakfast 


readiness, one of us remained in the hide 
while the other left the bluff as conspic- 
uously and noisily as possible in order 
to attract the attention of the birds. The 
man left in the blind settled down in the 
cramped quarters to await patiently the 
return of the parent birds. This was the 
third year that we had attempted to obtain 
pictures of this species. This time our 
efforts were successful. A half hour after 
entering the blind the female returned to 
her brooding and our first picture was 
taken. This nest was kept under constant 
observation for the ensuing month 

On our journeys to and from the owl's 
nest, advantage was taken of the long hike 
to examine other nests. The crows were 
nesting in every grove. Several nests with 
complete clutches were photographed and 
then destroyed. One day a _ long-eared 
owl was flushed.. On examination of the 
nest a complete clutch of four nearly round 
and creamy white eggs was found. This, 
we believed, would make another fine 
photographic record. Accordingly the place 
was carefully marked. On returning four 
hours later with the intention of photo- 
graphing the nest and eggs, we noticed, as 
we approached, that there was no adult 
bird about. On climbing up to it the nest 
was found to be despoiled, due no doubt 
to the marauding habits of the crows 
Our unfortunate discovery of the morning, 
in which we had flushed the adult, had 
revealed the nest to the ever-circling black 
horde, and they had evidently made short 
work of it soon after we had left 


On another day we located the nest of 
the red-tailed hawk. It occupied the 
large top fork of a tall cottonwood thirty 
feet above the ground. On climbing up, 
it was found to contain a clutch of three 
large white eggs generously splotched with 
brown. A neighbouring cottonwood proved 
a vantage point from which a photograph 
of the nest and eggs was made while the 
angry female, circling to a height of two 
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hundred feet, made repeated power dives 
at the photographer. Fortunately she came 
out of these each time when about fifteen 
above his head 

During this season, 


feet 


several magpies 


nests were found containing clutches of 
SIX Or seven eggs Revisited later these 
were found to have been destroyed by 
boys enthusiastically carrying out the 


instructions of the Saskatchewan Fish and 
Game League to destroy all magpies and 
crows. Some time later, very early in the 
morning, a nest of the magpie containing 
six young was discovered. In this case the 
roof of the nest was removed, exposing the 


young in order that they might be 
photographed 
[he week-end of May 24, 1936, was 


spent in camp at Wapesiu Lake just west 
of the town of Dundurn. This shallow lake 
has long been the fall hunting ground of 
many sportsmen of the surrounding 
district. At the time it was visited it was 
inhabited by a great variety of birds 

The reeds along the edge of the lake 
formed the nesting place of that very 
noisy and brilliantly-coloured bird, the 
yellow-headed blackbird. These were on 
every hand. Each hundred square feet of 
reed surface seemed to contain at least 
one nest in the process of construction 
The rather drab females were doing most 
of the work, weaving the structures from 
soaked reeds and grasses, while the militant 
husbands made repeated attacks on any 
bird that dared to encroach on their selected 
territory 

An interesting comparison in the habits 
of the two closely related birds should 
here be noted. While the yellow-heads 
were observed nesting in the reeds, their 
equally noisy cousin the red-winged black- 
birds found the clumps of willow and 
cottonwood about the shore more to their 
liking. While the yellow-heads wove their 
nests from small reeds and grasses made 
pliable by soaking in water, the red-wings 
built theirs from dry material 

Among the reeds and nearer to the 
open water than those of the yellow-heads 
were found many nests of the American 
Coot. These were large and well-built 
from old reeds. They were placed about 
eight to ten inches above the water and 
had a reed gangway leading down to the 
water surface. When we approached, the 
brooding bird slipped quietly down the 
gangway and, diving under the water, 
soon reappeared some twenty or thirty 
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feet out in the lake. Here she swam back 
and forth nervously, watching until we 
left the vicinity. Clutches found in these 
nests ranged from seven to twelve creamy 
white eggs which were covered with minute 
brown spots 

[Ducks were not very plentiful but some 
few were observed. Pushing the punt 
along through the reeds we came upon a 
very fine nest from which we flushed a 
duck. The nest was constructed from 
reeds and was lined with down plucked 
from the breast of the bird. It contained 
a clutch of eight very large blue eggs 
At the time we could not make identification 
of the bird as it flushed so quickly into the 
reeds. Returning to the nest the next 
morning we flushed her a second time and 
identified her as the female mallard 

In the prairie grass near the edge of 
the lake we also found the nest and complete 
clutch of eight eggs of the pintail duck 
This lovely nest was constructed of a 
hollow of twigs and had a liberal lining 
of down 

On our return to Saskatoon, all work 
on the larger species was abandoned, as by 
this time the smaller, insectivorous birds 
had begun nest-building in large numbers 
These nests could be found close to the 
outskirts of the city and were thus readily 
accessible. We did not have to make ten 
to twenty-mile hikes as we did in our 
search for the nests of owls, hawks, magpies 
and crows 

One of the first nests found and observed 
was that of the meadowlark. This typical 
prairie bird builds its nest on the ground 
Wherever a clump of prairie grass makes 
sufficient cover, one may find a tunnel 
from four to eight inches long leading to 
the inside. At the end of the tunnel, in 
the centre of the clump is a hollow about 
the size of a large sized coffee cup, and in 


this are five speckled white eggs. One 
morning we set up a small blind 
beside one of these nests and left it for 


about two hours. On returning we found 
that the lark had accepted it and resumed 
her incubation duties. She flushed as we 
entered the blind but soon returned, 
photographs being made as she approached 
the nest. This bird is very inconspicuous 
in her native surroundings. As we see her 
ordinarily on a fence post or a telephone 
pole, singing the welcoming song of spring, 
one could not but believe that the black 
V on her breast and yellow belly would 
make her very noticeable. These markings 


Male robin pauses for a moment at the edge of its nest before feeding a fine, big grasshopper to the expectant 


fledglings. 





Four warbling vireo bose for a picture 
ona twig adjacent to their nest before 
leaving the parental roof 





blend so well into the colour of the grasses 
that the bird may be quite invisible at a 
distance of from ten to twelve feet 

On a second occasion we tried to 
photograph this bird at a nest containing 
four well-grown fledglings. This day we 
were crouched in the blind only three feet 
from the nest. The adult bird was calling 
from various places close by, and on peering 
through a small hole in our 
observed the female at a distance calling 


cover Wwe 


to the young. Suddenly one of these 
struggled over the edge of the nest, made 


a very short flight and disappeared in 
the grass. A short time later this parent 
bird had called the complete nestful of 
young to her without once approaching 
within good camera range 

Another nest discovered in early May 
was that of the song sparrow. On this 
occasion we were tramping around the 
shore of a rather large slough observing 
the waders through field when 
from under our feet flushed a small bird 
identified as a member of the sparrow 
family. The nest was well hidden among 
some old reeds on the dry shore. It was 
constructed of grasses and contained five 
greenish-coloured eggs generously splotched 
with brown. Exact identification was 
made by withdrawing to a distance and 
observing the returning bird through the 
field glasses 

Where small clumps of wolf willow dot 
the prairie we have often found another 
member of this same family, namely the 
clay-coloured sparrow. Nests of this bird 
became very easy to find once we had 
learned that in this district it seems to 
make a habit of placing its nest on the 
outer edge of such clumps. The nests 
found were placed on the ground in such a 
manner as to be sheltered by a growth of 
a foot or two of wolf willow. Efforts to 
photograph this bird, even when nestlings 
were quite well grown, have so far proved 
failures as the bird would not accept 
the blind, which had to be removed after 
several hours of waiting in order to 
prevent death of the young by exposure 

In the centre of the same clumps of 
wolf willow which shelter the clay-coloured 
sparrow were found many nests of the 
Brewers Blackbird. These contain from 
three to five greenish white eggs streaked 
and splotched with dark brown, which 
hatch in mid-June. The adult birds are 
very noisy and wary. All our attempts to 
photograph them have so far resulted in 


glasses 


PRAILING BIRDS IN THE PARK COUNTRY 
their remaining just beyond camera range 
and scolding vigorously 

One of the most interesting experiences 
of the late spring was that with the killdeer. 
One day this bird was observed to be 
hovering around a certain spot in a plowed 
field, where there was a slight depression 
Intrigued with the seeming interest of the 
bird, we determined to keep this spot 
under observation, and on visiting it 
some few days later the bird was 
found to be incubating. After flushing 
her we found four buff eggs with dark 
chocolate and black markings, and when 
incubation had proceeded for some time 
a blind was placed beside the nesting site 
Within fifteen minutes of erection and 
occupation of the blind, the bird accepted 
it and returned to brooding. This was 
carried on in spite of the fact that on our 
approach to the nest it had done its best 
to lure us away by feigning injury 

On the day when the eggs hatched, the 
first egg opened about ten oclock in the 
morning. At noon there were three downy 
young in the nest, and by two oclock the 
fourth egg had hatched and the young 
birds had followed their parents into the 
grasses about a nearby slough 

[he prairie horned larks nest 
furnished an unusual opportunity for 
observation. This bird nests very early 
in the spring, the nest sometimes being 
placed under the edge of a snowbank 
However, the nest on which our observa- 
tions were made was discovered in August 
It was in a carrot field of a market garden, 
and was found when the carrots were being 


weeded, containing no doubt a_ second 
or even a third brood. The nest, which 
was hollowed out of the soil, was lined 


with grasses and at the time of discovery 
contained three young. A _ blind was 
erected close to it one evening. The next 
morning the blind was occupied and the 
birds, both male and female, resumed the 


feeding of their young. They did not, 
however, permit any liberties, and three 
days were necessary before suitable 


exposures were made. On the fourth day, 
while trying to continue observations, the 
young were called from the nest by the 
female parent for feeding and were not 
seen again 

July found us holidaying beside one 
of the small lakes of the wooded country 
While paddling about one of these shallow 
bodies of water we came across the prize 
enigma of the season. Here we found the 
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floating and anchored nest of the Holboell's 
Grebe containing three eggs, all partially 
covered with reeds just as they should be, 
as this species has the habit of covering 
its eggs with some of the nesting material 
whenever she leaves the nest. However, 
to one side of the clutch of grebes eggs 
was a complete clutch of eggs of the black 
tern. As it was impossible for us to 
remain and continue observations, we have 
been in a quandary whether we had 
observed a peculiar bird companionship 
or for some reason the grebe had deserted 
her nest and the terns had made the most 
of the opportunity. The latter seems to 
be the more probable explanation 

around a very sharp 
corner, we very nearly overran another 
nest of the Holboell’s Grebe. So sudden 
and startling was our appearance that this 
time the bird did not pause to cover the 


Paddling on 


athe 
CEES 


Pushing our canoe slowly forward 
through the dense reeds, the calm was 
suddenly shattered by screams of the 


black tern. The air was filled with their 
forms wheeling overhead, their long narrow 
wings fiercely beating the air, as they 
suddenly dived earthward only to sweep 
up again. Looking around very closely we 
soon discovered the cause of their alarm 
We were on the edge of their nesting 
territory. Five feet from the bow of the 
canoe we saw the first nest containing two 
very young chicks. They were crouched 
down as motionless as two small bits of 
wool, which they resembled. In colour they 
were a light buff, generously mottled with 
black splotches. Advancing very cautiously 
we soon had several more nests within 
view. All these small floating rafts of green 
reed stems supported two or three long 
brown eggs mottled with black markings 
Carefully we backed our way out, hoping 
that possibly we might again visit this 
colony with time and equipment to remain 
and study these new friends 


During the summer the bluffs of 
cottonwood close about the city limits 


are the locations of our bird observations 
Containing as they do the nests of many 
of the smaller birds, and supplying 
shelter from the hot sun for the blind, the 
examination into the nesting life of 
these birds becomes indeed a_ pleasure. 
It has been in one or the other of these 
bluffs that most of the following observa- 
tions were obtained 
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Few birds introduced to new surround- 
ings have become so readily naturalized 
as has the European Partridge, more 
commonly known as Hungarians. This 
name has been further shortened by the 
sporting clan to “Huns.” During the 
breeding season the piles of brush found 
in many of the bluffs appear to form ideal 
nesting sites. Here the Hungarians build 
but lack of 


a very primitive nest, care 
bestowed upon the nest is more than 
repaired by their close setting habits 
while incubating the eggs, which may 


number as many as eighteen. When the 
bird is so engaged it is quite easy to walk 
within five feet of it before it takes alarm, 
but it is usually impossible to photograph 
them because of interfering foliage and 
debris 

The white-rumped shrike is one of the 
most striking birds to be found on western 
pasture land. Here it is often seen standing 
sentinel-like on the topmost branch of 
some dense thicket in which bulky nests 
lined with chicken feathers are placed. Here 
six to eight greyish eggs well marked with 
varying shades of light brown and lavender 
are laid. The birds exhibit a very strong 
attachment for their young, and will often 
approach within arm's reach of any 
intruder venturing too near the nest. There 
is no attempt to lure the intruder away, 
but on the contrary they assume a very 


defiant attitude and defend the nest most 
vigorously. Their habit of impaling large 


insects upon thorny twigs has earned them 
the name of “butcher bird.” 

One of the early nesting birds of the 
trees are the Robins. While they are very 
much in evidence in the city and nest in 
many of the trees along the boulevards, our 
photographic records of this bird have 
been made on nests outside the city 
limits. We found the robins to be quite 
wary of the blind set up so close to their 
nests, but willing to brave its dangers in 
order to feed their growing young a varied 
diet of insects 

The catbirds nest at about the same 
time as the robin. For several years we 
searched for this birds nest without 
success. At last we discovered the secret 
The catbird never sings or makes any 
noise near its own nest. When the 
catbird is singing its repertoire of all 
other birds’ songs and calling its own 
‘meow’ from one side of a bluff, you look 
into the densest thicket you can find on 
the opposite side. There, from two to 





Kigni Very much aware of the 
blind, the killdeer ntinue her 


ncubvation dullté 


Below—The European or Hun 

garian Partridge builds a primitive 

nest, sheltered by a bush or pile 
f brush. 














# 


A flimsy platform of twigs provides the mourning dove with insecure, though sufficient support while 


raising her family 


ican Coot has a reed gangway extending from ils nest to the water 
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five feet above the ground you will find a 


splendidly constructed nest, well con- 
cealed and containing a clutch of from 


three to five of the loveliest blue eggs ever 
seen 

Here and _ there the fields 
grow small but dense clumps of willow 
Approaching one of these, all that is seen 
is a long brown tail disappearing into the 


across 


thick bush, but it is the distinguishing 
mark of the brown thrasher. As_ we 


continue to advance there is suddenly a 


harsh cry and the bird darts out to a 
neighbouring limb, where it “clucks very 


angrily. Peering into the dense clump, 
we find a large nest compactly woven of 
twigs and lined with rootlets forming a 
secure structure, and containing four 
greenish white eggs liberally speckled with 
minute spots of cinnamon brown 
“Tyrannus tyrannus, the kingbird is 
well named as one of these tyrants rules 
over each grove and shows fear of neither 
bird nor animal. Whenever an enemy 
approaches a grove in which his nest is 
located, he at once sounds the alarm and 


flies to the attack. Finding the nest is 
comparatively easy. You simply walk 
around the bluff until the attacking 


kingbird becomes angry enough to tangle 
his feet in your hair. Then look up. The 
nest will be about four to twenty feet 
directly above. While keeping one of these 
nests under observation during the greater 
part of a day, we found the male and female 
feeding the young. Insects, grasshoppers 
butterflies, all disappeared at the rate of 
twenty per hour. Since this seems to 
continue from daylight to dark through 
the long summer days, the bird occupies an 
enviable place among our insect distroyers 

Close to the kingbirds nest and in 
a similar location is found the nest of 
““Chebec’ the least flycatcher. This small 
bird, very quiet and inconspicuous, makes 
a lovely nest of plant-down in a fork where 
a branch leaves the main trunk. The bird 
feeds on insects which it catches very 
dexterously on the wing. It is extremely 
devoted to its nest and will often allow an 
approach to within a foot or two before 
flushing. Like many other small birds 
Chebec is imposed on by the cowbird 
This parasite among birds lays an egg in 
the nest of the least flycatcher. This egg 
is larger, and the young cowbird grows 
more rapidly than do the young of the 
flycatcher. Soon the fledglings of the 
flycatcher are pushed out of the _ nest 
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and the young cowbird absorbs all the 
attention of the foster parents 

High in the top of the cottonwood 
hangs the basket nest of the warbling 
vireo. Woven cleverly from plant fibers 
and down, this is one of the most attractive 
of nests. Early in July we found such a 
nest containing four eggs. By the first of 
August these had become four fine fledglings 
which, when ready to leave the nest, were 
removed to a nearby sapling and photo- 
graphed 

We found a nest of cedar waxwings or 
cedar-birds in late June. While we were 


searching through the lower part of a 
dense growth of cottonwoods, a_ bird 
flushed from under our hand. Looking 


closely we saw there a_half-constructed 


nest. The bird had been interrupted in 
the process of building. This might prove 
unfortunate, as often when a nest is 


disturbed at this stage it is deserted 
In this case, however, we kept a careful 
watch. Visiting the nest each two or three 
days we were delighted to find steady 
progress being made, and by the end of 
June it contained four eggs. Three of 
these hatched some twenty days later and 
soon there were three hungry young. One 


evening, when the fledglings were well 
grown, we erected our blind beside the 
nest [he next morning at nine we 


occupied the blind and during the following 
thirty minutes we exposed ten negatives 
on the bird in and about the nest, and then 


she settled down to brood the young 
Wishing to force the bird to flush, we 
commenced a_ rather loud-voiced  con- 


versation in the blind. This had no effect 
One of us then left the blind and, standing 
in the open, slowly pushed forward his 
hand toward the bird. Within two or 
three minutes we were stroking the brooding 
birds back, and a little later we were 
feeding the adult and fledglings Saskatoon 
berries from a nearby bush 

The American Goldfinch and the yellow 
warbler share the common name of Wild 
Canary. Both birds are among the latest 
migrants to arrive from the south. The 
songs of the two birds differ greatly and 
the dipping flight of the goldfinch cannot 
be confused with the short dashes of the 
warbler. The former often selects a small 
cottonwood sapling as its nesting site, and 
builds a rather large nest of woven grasses 
lined with plant-down. In this nest from 
four to six very small and perfectly white 
eggs are deposited. After an incubation 


period of fourteen days these become a 
nestful of young birds, naked, with eyes 
closed, and as unappealing as their parents 
are attractive. Ihe yellow warbler on the 
other hand prefers the dense clumps of 
wild rose bushes as a nesting situation, and 
here in a tiny crotch constructs a very 
small compact nest of vegetable fibres well 
felted with plant-down and containing four 
or five very small pale green eggs, well 
marked with varying shades of brown and 
lavender, especially about the larger end 
A short walk along the river bank where 
such bushes grow in profusion will often 
yield several nests. Few birds are more 
often preyed on by the cowbird than this 
species. Occasionally the warbler will 
build a second nest over the original, 
covering an egg or two of her own to be 
relieved of the intrusion. At other times, 
and especially if she has not yet deposited 
any eggs of her own, she will desert the 
entire structure, leaving the unwanted egg 
to its fate. Also, sometimes neither of the 
above procedures are followed, and the 
incubation and raising of the cowbird 
offspring is carried on just as carefully 
as if it were her own. In this case the 
young warblers are always sacrificed 
Some birds are very adept at concealing 
their nests. It is in pursuit of such species 
that the game of wait and watch must be 
played. This method is of the greatest 
value when the nestlings are being fed 
On several occasions we had observed an 
ovenbird in the same restricted locality 
We felt quite certain that there was a nest 
in the immediate vicinity but no amount 
of searching brought it to light. Weary 
with our lack of success we retired some 
fifty feet away, and with levelled binoculars 
kept the area under constant observation 
Within one half-hour the bird was seen to 
return, pace up and down a nearby fallen 


tree trunk and then stealthily walk out of 


sight. This same procedure was observed 
four times. On each occasion we were able 
to follow further the route taken by the 
bird by the slight movement of vegetation, 
even though the bird itself was quite 
invisible. Convinced that further watching 
would not yield more information, we went 
forward and, following the pathour glimpse 
of waving vegetation had suggested, found 
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within three feet of its end the well hidden 
nest. In this case a pair of red squirrels 
put an end to our observations within a 
few days by destroying the young. During 
the same week a very young family of 


olive-backed thrushes suffered a_ similar 
fate 

The mourning dove has often been 
mistaken for the now extinct passenger 


pigeon [his bird generally nests very 
early in the spring. The nesting site 
usually selected is rather exposed, often- 
times being the top of an old tree stump 
though it may be in bushes. The nest is a 
poorly constructed platform of twigs, on 
which one wonders how the eggs remain 
[he eggs are pure white, the mourning 
dove being one of the very few birds 
nesting in exposed locations and laying 


such eggs. Ihe nest we have pictured with 


the adult must have held a second or a 
third brood, as it was found in early 
September. It was located in a choke- 


cherry bush and at the time contained 
two eggs. Within a week these had 
hatched, and when the young were several 
days old photographs were made, the bird 
accepting the blind fairly readily 
Though the winter season may offer 
very little leisure to be spent in such a 
hobby as bird photography, it is still 
possible to make an occasional pictorial 


record. Such winter visitors as the gros- 
beaks, chickadees and crossbills, which 


have followed their food supply southward 
form excellent subjects. A feeding station 
erected beyond the reach of cats provides 
an ever-interesting scene of winter activity 
for the bird lover. The short time required 
for the birds to become acquainted with 
you and your provisions is truly astonishing 
The friendliness of these winter visitors 
then will repay the slight effort on the 
part of the provider. 

The general improvement of photo- 
graphic equipment and materials has made 
the sport of bird photography available to 
many. There are no closed seasons, no 
aftermath of mangled victims, and never 
a lack of game. The finished prints make 
an enviable collection recalling to mind 
the triumphs and occasional failures that 
fall to the lot of the camera sportsman 
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The least flycatcher solicitously cares for her foster child, a young cowbird 





With outstretched necks and wide open beaks, the young of a Brewer's Blackbird clamour for more food 
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young, glances suspiciously over her shoulder 


goldfinch pauses for an inspection of the family 


ay 








Noranda, as it appeared in June, 1926, and in August, 1933—seven years later. Material changes have been 


effected, but retort-shaped Lake Edward, in the foreground, is unaltered 


Photos by Canadian Airways, Limite 





THE NORANDA MINE 


by R. C. ROWE 


ORANDA Mine is a great gold mine, 

and it is also a great copper mine 
These two items combine to make it a 
property of more than usual note, and 
entitle it to more than ordinary fame 
It has a further claim to interest, however, 
by focussing world-wide attention upon the 
mineral possibilities of northwestern 
Quebec, and it set in motion the train of 
events which resulted in the establishment 
of a mineral belt extending almost from 
the Quebec-Ontario boundary to the Bell 
River, a distance of over one hundred 
miles. Active mining history in north- 
western Quebec started with Noranda, 
which is perhaps remarkable when it is 
remembered that mineral discoveries of 
some note had been made long before 
Edmund Horne panned gold from the 
rusty gossan of what is now Noranda 
Mine 

The first recorded discovery of gold in 
northwestern Quebec occurred in 1906, 
when Auguste Renault wandered to the 
shores of Lake Fortune, which lies fairly 
close to the Quebec-Ontario boundary. It 
is almost directly east of Larder Lake, 
which lies in Ontario, and attracted atten- 
tion in 1905-6 as the scene of a gold rush 


of very promising dimensions. Renault's 
movement east from Larder Lake was 
probably due to the spreading out of 


prospectors, which always takes place from 
the scene of a new discovery; but the fact 
remains that to him goes the credit of first 
finding gold in northwestern Quebec. The 
Lake Fortune discovery, however, did not 


attract a great deal of attention. Many 
things were happening about that time, 


and the discovery was a somewhat isolated 
incident amid a welter of events 
Then, in 1910, John Beattie staked the 


claims which eventually — some twenty 
years later — became the Beattie Gold 
Mine. During 1911, some venturesome 


souls, among them J. J. Sullivan, pushed 
their canoes up the Harricanaw River and 
finally came to Lac de Montigny, on the 
low-lying shores of which they discovered 
A year later, on an island in the 
Stanley Siscoe discovered the 
bears his name. It was 


gold 
same lake 
mine which now 


many years, however, before any of the 
properties discovered around Lac de 
Montigny in 1911-12 came to production 

Thus, between 1906 and 1911, we find 
that gold was discovered in widely separated 
points of northwestern Quebec. The Lake 
Fortune discovery was some miles west 
of Noranda. The Beattie find was twenty 
miles to the northeast, and the stakings 
round Lac de Montigny were about sixty 
miles east of where the Noranda Mine 
still lay undiscovered 

These various discoveries attracted very 
little more than local attention. Cobalt 
was in its heyday, and Porcupine was 
unfolding its wonders to a rather astonished 
country. The strikes in Quebec seemed to 
be hopelessly remote in those days, and 
it is a somewhat startling commentary 
on the progress of the years when it is 


remembered that the period we are so 
briefly reviewing was only twenty-five 
years ago 


Rumour and news, however, travel fast 
in the north, and there is no doubt that 
many a tale was told round camp-fires 
and bunk-house stoves regarding the 
discoveries in northwestern Quebec, and 
those who know the North will also realize 
that those stories lost nothing in the telling 
It is reasonable to believe that some story 
or other, heard casually, started a series of 
journeyings on the part of one man into 
Quebec, which, for persistence, probably 
have no parallel in the picturesque annals 
of mining discovery, and which finally 
resulted in the finding of Noranda and 
the start of Quebec Province on the road 
to prominence as a metal producer. The 
man in question was Edmund Horne, 
who found the Horne Mine, the Noranda 
of to-day 

Edmund Horne was an _ experienced 
prospector. He came from Nova Scotia, 
where he worked in the gold mines as a 


youth. After wandering over many parts 
of the United States and Canada, he 
finally drifted to northern Ontario and, 


in 1911, he made a trip into northwestern 
Quebec. Apparently it was one of those 
transitory journeys so characteristic of the 
true prospector. At this distance of time 
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it seems to have had no particular object 
except the assuaging of that curiosity 
which is so much a part of the real advent- 
urer. On his way back, Edmund Horne 


camped on the shores of Osisko Lake (then 


l'remoy Lake), in the vicinity of the spot 
where he later made his famous discovery 
So far as can be determined, he did no 


prospecting; but noted some rusty gossan 

In those days, rusty outcrops caused 
by the oxidation of exposed sulphides had 
in northern Ontario and 
with their imaginations 
fired by Porcupine, were only looking for 
gold in quartz, and therefore Edmund 
Horne did not even stick a pick into the 
gossan he noticed he simply struck his 
camp and proceeded on his way back to 
Ontario 


no significance 
Quebec Men 


his sub-conscious mind 


But. back in 
some association of ideas evidently was 
working, because in 1914 he was _ back 


he prospected but did 


again. This time 
and once more he left 


not find anything 


His mind, however, refused to discard 
Osisko Lake (still called Tremoy), and 
some strong instinct the mark of the 
true prospector — called him back, with 


the result that, in 1917, he returned again 
Once more he picked and panned, and this 
time he got values; but they were very low 

so low that any less persistent man would 
have dismissed the place and sought more 
promising fields. It must be remembered 
that these were the days when lode gold 
deposits of values running $5 or less were 
considered to be non-commercial, and the 


values that Horne found were much less 
than five dollars 

Horne, however, was not easily dis- 
couraged. For some reason or other he 


had a deep-rooted faith in the district 
and with only this faith to back him, he 
kept hammering away looking for money 
to finance him in further and more detailed 
exploration. Finally, in 1920, he succeeded 
in forming a syndicate of New Liskeard 
men: called Tremoy Lake Syndicate. It 
had thirteen members including Edmund 
Horne and his partner Miller. The arran- 
gement was very simple. Horne and his 


partner put up no cash and received a 
two-fifths interest in the syndicate, in 
return for which they undertook to turn 
over any discoveries made during trips 
financed by the syndicate The other 
eleven members divided the remaining 
three-fifths, and agreed to advance the 


money necessary for prospecting and surface 


204 


\ 


1937 

development of any discoveries They 
eventually advanced $5,000 in all, and it 
is worthy of note that, some years later 


in 1926 to be precise the marketable 
value of the units of the Tremoy Lake 
Syndicate was $1,800,000 


funds available, Horne and 


With the 


Miller returned to Quebec in 1920, and 
they staked 70 acres on the shores of 
['remoy Lake, an area that covered most 


of the ground in which the famous ore 


bodies of Noranda were later discovered 


In 1921, the partners were back, and a 
gC od deal of trench ng was cone but most 
of it was definitely disapfoiiting, and it 


was not until late in the yeir that some 
channel samples gave results assaying $30 
to $40 per ton in gold. Horne at once 
staked a further 200 acres, and to be 
quite sure about matters, he staked 
another 400 acres very early in 1922 
Che high obtained in 
eventually turned out to be freaks; but 
they were sufficient to fire the spark of 
imagination, and to start one of the most 
picturesque and lurid gold rushes of recent 
years. In a short time the country was 
staked solid for miles, and the whole 
district became a scene of intense activity 
[he rush to Rouyn has been described 
many times, and any details of it cannot 
be given here; but it is necessary to note 
that it was a gold rush. Men were still 
gold-minded, and the precious metal was 
the only thing in their thoughts 
Meanwhile, far away from the scene 
of actual activity, certain matters were 
taking place which were destined to have 
very potent effects upon northwestern 
Quebec. One of these was the formation 
of a syndicate for the purpose of exploring 
promising mineral areas, acquiring claims 


assays 192] 


and developing mining properties. The 
leading spirits of this enterprise were 


S. C. Thompson and H. W. Chadbourne 
[hey formed the Thompson-Chadbourne 
Syndicate, which took over the Tremoy 
Lake properties discovered by Horne and 
Miller. At the outset, the Thompson- 
Chadbourne Syndicate did not find the 
low values of the Horne showings partic- 
ularly encouraging, and attention was 
concentrated upon a gold-bearing rhyolite 
breccia on a property known as_ the 
Chadbourne, lying about 2 miles northwest 
\ shaft was sunk to a depth of 150 feet 
and a good deal of underground work was 
carried out, but the results were very 
disappointing 
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In December of that year (1922) 
Noranda Mines, Limited, was formed with 
James Y. Murdoch as president; a position 
which he has occupied ever since. The 
company took over all the holdings of the 
[hompson-Chadbourne Syndicate, and it 
continued to work on the gold property 


referred to above 
Next year, results at the Chadbourne 
had become so discouraging that the 


company moved a diamond drill over to 
the Horne properties. The first hole was 
drilled from a surface trench. which showed 
rather variable gold values averaging about 


$7 over a length of 30 feet. Again results 
were discouraging, because the core was 
barren the values did not go down 
(his, obviously, was not a good start 


but the company through experience was 


not easily discouraged, and after some 
discussion the drill was moved about | .000 
feet east, where a trench had uncovered 
massive pyrrhotite carrying some _ gold 
[he first thirteen feet of core drawn from 
this drill hole was barren, but at that 
point the drill entered massive sulphide 
and continued in it for 130 feet. The first 


49 feet were practically massive pyrrhotite 
averaging $6.58 in gold and $0.92 copper 


which was not anything to get wildly 
excited about in those days: but the next 
Sl feet of core was a different story It 


showed a replacement of pyrrhotite with 
chalcopyrite, and assayed $5.42 gold per 
ton and 8.45 per cent. copper. The faith 
of Edmund Horne was justified! The 
Noranda Mine was found, and from that 
day it never faltered in its steady progress 
to its present commanding position 
one of the great mines of the world’ 

\n extensive diamond-drilling campaign 
followed, and it was revealed that the 
Horne discovery was really a copper mine 
[he result was a fresh burst of activity 
which galvanized the whole district, and 
discovery followed discovery with startling 
rapidity. It is true that time and the 
strain of later economic depression weeded 
these out relentlessly; but attention had 
been riveted on northwestern Quebec, and 
even amid the ruin of dreams and crumbled 


as 


hopes that followed, men learned lessons 
about the country and its’ geological 
structure which in later years carried them 
on to success 

In 1924, shaft-sinking was started by 


Noranda Mines, Limited, and an aggressive 
programme of underground development 
out In 1926, the Horne 


was carried 


) 
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Copper Corporation was organized to 
operate the Horne Mine, and in the same 
year construction was started on a copper 
smelter by Noranda Mines, Limited. The 
smelter was originally visioned as a customs 
plant, and was designed to handle ores and 
concentrates from the Horne Mine, together 
with custom material from the district 
generally It should be noted here, to 
avoid any confusion, that the Horne Copper 
Corporation was later entirely absorbed 


by Noranda Mines, Limited, so that all 
the operations of the mine, mill and 
smelter are now handled by the latter 


company 
Che first copper was made in December 
1927, and the capacity of the smelter was 


1.000 tons per day. Almost immediately 
expansion was entered upon, and in 
November, 1929, another unit was blown 


in, bringing smelter capacity to 2,000 tons 
per day 

[he concentrating plant was started in 
October, 1928, with a capacity of 500 tons 
of ore, and about a year later the capacity 
was doubled. In October, 1932, it was 
doubled again, bringing mill capacity up to 
2,000 tons per day, and in 1934, further 
additions brought capacity up to about 
3 000 tons per day 
During these years the ore reserves of 
mine have been steadily increased 
now total over 30,000,000 tons 
lo attempt to discuss, within the scope 
of this article, the various mining, milling 
and smelting processes of Noranda would 
obviously, be impossible. We can only 
deal in generalities. In the first place it 
should be noted that the enterprise is 
engineered and operated along the most 
efficient and scientific lines. Like all large 
mines, it has developed and changed 
certain fundamental methods suit 
requirements imposed by local peculiarities 
in the ore-bodies and the mineralogy of 
the ores themselves. Such developments 
are the result of research and engineering 
ingenuity, and thus Noranda, in common 
with other large Canadian mines, in addi- 
tion to being a contributing factor toward 
economic stability in this country, has 
contributed to the advancement of the 
sciences connected with the winning and 
treatment of metallic ores 

[he enterprise has four basic operations 
mining, concentrating, smelting and 
refining [he three former are carried 
out at the mine, the latter in Montreal 
East, at the copper refinery owned by its 
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subsidiary, Canadian Copper Refiners, 
Limited. The company produces three 
metals: copper, gold and silver 


The ores of Noranda may be divided 
into three classifications: smelting ore, 
which is high enough in grade to pass 


direct to the smelter; concentrating ore, 
which is lower in grade; and fluxing ore 


which is highly silicious and usually free 
from copper, but which carries gold 
[he exact values which determine smelting 
ore and concentrating ore are variable 
[he above is a practical classification. In 
a mineralogical sense, the ores are divided 
into sulphide ore (smelting and concen- 
trating), and silicious ore (fluxing). Thus, 
smelting and concentrating ores come from 
the same ore-bodies, which are all similar 
in general character but variable in size 
and distribution of values. The fluxing 
ores, which are gold-bearing ryolites, come 
from an entirely different type of ore-body 
It should be mentioned here that silica 
is necessary for the smelting of copper ores, 
and if it is not present naturally, it must 
be procured. Thus, Noranda would have 
to mine or procure silicious material as a 
metallurgical necessity, and it is fortunate in 
that such material is so close at hand, and 
doubly fortunate that it carries gold. With 
this brief comment we may dismiss fluxing 
ore from this article 

The sulphide ores of Noranda carry 
copper sulphides (mainly chalcopyrite), iron 
sulphides (pyrite and pyrrhotite) with gold 
and silver and some silica. Pyrrhotite is 
the predominating mineral 

[he sulphide ore-bodies may be termed 
lenticular in character. They are of variable 


size, running from comparatively small 
masses to the huge dimensions of the 
“H”™ and lower “H’ ore-bodies. The 
property is served by three shafts — two 


for raising ore and one for handling men 
and supplies. The mine is laid off into 
levels which are placed at 100-foot intervals 


for the first 600 feet, and at 125-foot 
intervals thereafter. Ore is mined by 
three stoping methods: inclined sub-level, 


horizontal sub-level and shrinkage the 
latter being used mainly in flux ore-bodies 
It is impossible to give details of these 


stoping methods here, but it might be 
remarked that the two former are used 


to facilitate the rapid removal of broken 
ore. This is essential in massive sulphide 
ore-bodies, where the filling of stopes with 


broken ore is inadvisable owing to the 
danger of oxidation and _ consequent 
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heating. Therefore the mining system at 
Noranda is designed to permit the removal 
of ore as soon as possible after breaking 
Another consideration in the matter is the 
control of grade, and the routing of smelter 
and concentrating ores to their respective 
destinations. With the system of mining 
in use, the engineering staff can govern 
grade very closely by drawing ore from 
various parts of stopes at will 

Broken ore from the various levels is 
transferred to the crusher pockets on the 
eleventh level by two series of ore-passes 
Each of these consists practically of a 
continuous line of raises from level to level 
Ore from each level is dumped into the 
ore-pass from the level below it, and the 
downward flow of ore at each level is 
controlled by chain gates. There is one 
ore pass system for smelter ore, and one 
for concentrating ore. At the eleventh 
level, the ore-passes connect with the crusher 
pockets, which are simply excavations in 
the solid rock capable of carrying about 
1400 tons each. These connect with the 
underground crusher room, the floor of 
which is 38 feet above the twelfth level 
Here the run-of-mine ore is crushed and 
passes by a conveyor to the skip-loading 
pocket, which is between the twelfth and 
thirteenth levels. Skips for hoisting are 
loaded on the thirteenth level This 
system of underground handling will be 
extended into the lower levels of the mine 

Hoisted ore then passes to the secondary 
crushing plant on the first level and, after 
being further reduced, is passed to the 
surface by a sloping conveyor belt to the 
fine crushing and screening plant from 
which it goes to the smelter or concentrating 
mill 

The process used in the Noranda 
concentrating mill is flotation. As previously 
stated, the main sulphides in the Noranda 
ore are chalcopyrite, pyrite and pyrrhotite 
The successive stages of operation in the 
concentration plant may be briefly sum- 
marized as follows: First a copper con- 
centrate is made by floating the copper 
sulphide. From the reject of this operation 
a pyrite concentrate is made by floating 
the pyrite. The pyrite concentrate is 
reground and passed again through flotation 
cells, the concentrate from this operation 
being combined with the copper concentrate 
and passed to the smelter, while the reject 
is cyanided to remove its gold content 
The reject from the pyrite flotation 
containing a large amount of pyrrhotite, is 
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reground and floated, the resulting 
centrate being added to the copper 
centrate and passed to the smelter 


After the manner of such things, it is 


very easy thus to sum up a number of 
highly complex and delicate operations 


without giving very much idea of the large 
number of operations involved, and we can 
only content ourselves by remarking that 
the Noranda mill is a highly efficient unit, 
and that its present sequence of operations is 
the result of most painstaking metallurgical 


research. If Noranda was just a copper 
mine, the matter of simply floating a 


copper sulphide concentrate suitable for 
the smelter would be comparatively simple; 
but Noranda is a copper-gold mine 
which, besides adding to its value, com- 
plicates its problems, because the gold is 
not associated exclusively with any one 
of the sulphides constituting the ore. It 
occurs with the chalcopyrite, the pyrrhotite 
and the pyrite, and the problem facing 
the metallurgists of Noranda is to obtain 
as much of the precious metals contained 
in the pyrite and pyrrhotite, with as 
little of the associated sulphides as possible 

The same limitations of space, which 
prevented any detailed description of 
mining and concentrating, apply to the 
smelting operation, which is a complicated 
business combining science and practical 
experience. The first operation is roasting 
which is carried out in Wedge furnaces 
[hese are, in effect, a series of superimposed 
and enclosed hearths, each equipped with 
two revolving arms that keep the roaster 
charge moving from hearth to hearth. The 
proportions of ore and fluxing material are 
carefully governed in feeding the roasters 
Roasting operations result in two products 
calcine, which passes to the reverberatory 
furnaces, and gas, which is conducted 
by flues to the Cottrell plant that removes 
the entrained dust, passing it to the 
reverberatories. The first smelting opera- 
tion is carried out in the reverberatory 
furnaces, and a matte containing between 
l6 to 24 per cent. copper is produced 
[hese furnaces are really molten baths into 
which the material to be smelted is fed, 
and from which molten matte and slag are 
drawn. They are fired with pulverized coal, 
and an extensive coal-treating and storage 
plant is a part of the smelter. Nova Scotia 
coal is used. Slag from the reverberatories 
goes to the slag dump, while the matte 
is fed to the converters 
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In the converters, air is blown through 
the molten charge, and a blister copper 
containing about 98.5 per cent. copper is 
produced. The converter product, which 
contains the precious metals of the original 
ore, is transferred in a molten state to an 
anode furnace, where it is further refined to 
about 99.4 per cent. copper, and then cast 
into anodes 

In the latter form it is shipped to the 
plant of Canadian Copper Refiners, Limited 
at Montreal East, where it is_ refined 
electrolytically, and the precious metals 
removed. The electrolytic process of copper 
refining may be briefly described as follows 
A number of anodes are suspended in a 


tank containing a_ solution of copper 
sulphate. Cathodes, consisting of thin 


copper sheets, are also suspended in the 
tanks, and when an current is 
turned into the system, decomposition of 
the anodes proceeds with deposition of 
pure copper upon the cathodes from the 
solution. The contained precious metals 
precipitate themselves to the bottom of 
the tanks in the form of a sludge, which is 
later treated for their recovery 


electric 


The foregoing is a very imperfect and 
sketchy summarization of the highly 
technical and scientific operations involved 
in the smelting and refining of copper 


A multiplicity of operations and _ the 
highest degree of scientific control are 
contained in the few sentences given; 


and those who desire further details can 
only be referred to the excellent 
descriptive papers that have appeared in 
various technical journals. After all, a 
close and detailed description of technical 
methods lies outside the scope of the 
Canadian Geographical Journal, but em- 
phasis can properly be laid upon the 
importance of such operations as those of 
Noranda Mines, Limited, in the economic 
and social development of this country 
Such mines provide the tangible means of 
building up communities, and these com- 
munities in their turn provide jumping-off 
places for further discovery. From such 
northern towns as Noranda proceeds the 
steady effort of exploration and pioneering, 
which in its turn results in the creation of 
newer towns and communities providing 
work for the manufacturers of the south, 
and pouring into the economic life-blood of 
Canada a steady stream of new wealth 
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Metal anodes en rot 
electrolytic plant. 


Anodes being lowered into 
solution of copper sulphate 
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Car tipple below ground on ninth level. These rotate and dump the ore on to conveyor belts 


Chain gates that control the flow of ore from each level to the ore-pass below, which directs it to the crusher on the eleventh level 


Photos by courtesy Canadian Mining Journal 
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Shafthead during the spring. 


Drift on the ninth evel 
leading from No. 3 to No. 4 
shaft with storage batter 


locomotive at right 


W edge furnaces supe rim- 
posed hearths in which the 
roasting of ore and fluxing 


material is done. 
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THE TORNGATS 


by A. P. COLEMAN 


\BRADOR is the northeastern fringe of 

the great Canadian Shield of ancient 
granite and gneiss. It once stood much 
higher than now and was carved by rivers 
and glaciers into imposing ranges of 
mountains. Much later, the margin of the 
continent sank some thousands of feet 
that the sea could enter the valleys, making 
long fiords and cutting off groups of 
mountains, half submerged, to form rocky 
islands separated by narrow sounds and 
channels, the “tickles” of the Newfound- 
land fisherman 

This wild bit of ragged coast extends 
from latitude 52° at the Strait of Belle Isle 
to latitude 60° at Cape Chidley 

If you look at the map of Europe you 
will see that these latitudes, just across the 
\tlantic, include London on the south and 
Oslo and Stockholm on the north; so that 
rightfully Labrador should enjoy a genial 
climate, where the oak and the Ivy and the 
rhododendron should flourish as in western 


SO 


Europe. In reality the northern part of 
Labrador is a treeless arctic wilderness 
with nine months of winter and frost in 


every month of summer 
[his is due, of course, to the monstrous 
unfairness of Nature in giving Europe the 


Gulf Stream and Labrador an arctic 
current and ice conditions like those of 
Spitzbergen, 1,500 miles farther north 


[his unfairness has, however, some small 
compensations, since the arctic waters 
sweeping south from Greenland bring to 
Labrador and Newfoundland the seal and 
the cod, the latter the most valuable fish 
of the sea. The seal supplies the wants 
of the Eskimo scattered along the coast 
and the cod brings thousands of fishermen 
to the fiords and tickles of Labrador during 
the brief summer 

Practically all human life on the coast 
of Labrador depends on the products of 
the sea and not of the land 


The Torngat Mountains rise straight 
from the sea, and some of them were 
reputed to reach 8,000 or 10,000 feet. Yet 


| had seen no account of glaciers upon 
them, so twenty years ago my curiosity 
was aroused, and | spent two summers in 


exploring them, first with two Eskimos 
LEFT —Grand Falls, on the Hamilton River and one of the physic 
lakes on a vast plateau, tumbles 

gorge. eleven miles in length. rushing eastwards into Hamilton Inlet 


section of Labrador. the tallest peak of the Torngat 


50 feet in twelve miles and then leaps more than 300 feet (twice 
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as helpers, and in the second summer 
with two Newfoundland fishermen. Some 
account of the first summer's work will be 
given in the following article 

Looking up maps of the region, Komak- 
torvik Fiord seemed a good point to aim 
for. It was only 1,300 miles from Toronto 
in a direct line, as measured on the atlas 
but to reach it I needed not less than 
3,000 miles of travel by every possible 
means of transport except flying. From 
loronto to North Sydney the journey was 
by comfortable railroads. A ferry took me 
from North Sydney to Port aux Basques 
in Newfoundland, and 500 miles of narrow- 
gauge road led to St. John's, where a pas- 
senger steamer carried me to Nain, the 
headquarters of the Moravian Missions 
From Nain [| started north on a motor 
boat run by an Eskimo halfbreed, but on 
the way caught up to the Hump, a little 
whaling steamer chartered by the New- 
foundland Government to carry mails 
along the coast, and on her reached Okak 
the next mission. The Hump set out for 
the north the following day, steering east 
through the magnificent fiord called Mug- 
ford Tickle, but encountered pack ice and 
fog after rounding Mugford Cape and 
turned back defeated 

A day later another motor boat started 
north for Hebron with the mail and | went 
along as passenger. We passed the 2,000- 
foot cliffs of the tickle and turned north 
among the ice floes, but made no headway 
and after a hard days struggle returned 
defeated. | began to despair of ever 
reaching my destination; but on the way 
back to Okak through the tickle we met 
the schooner Hopedale headed toward the 
sea. | hailed her and in five minutes was 
on board with my outfit. Presently the 
Hopedale reached the mouth of the fiord 
where | had twice been repulsed by the 


enemy, and before us as far as the eye 
could see stretched the ice from Green- 
land, floe crowded against floe, with here 


Could we 


and there a towering iceberg 
ever make our way through it 

[he gentle breeze that had wafted us 
thus far fell and we were becalmed, leaving 
me once more in despair. But the Hope- 


This stream drains more than a thousand 
the height of Niagara) into a deep 
From the vicinity of this remarkable cataract, in the southwesterr 
the northern peninsula, has been sighted 

Photo by Canadian Airways 
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dale was not at all discouraged. [he motor 
boat towing behind was hauled up astern 
and the motor started. It seemed to me 
that its absurd little engine could not have 
much effect on the heavy schooner. Soon 
however, to my surprise we began to move 
slowly but steadily, and presently we were 
squeezing through narrow between 
massive sheets of ice, wedging apart floes 
too close together for our bulk, zigzagging 
from one slushy opening to another, some- 


leads 


times having a heap of broken crystal 
dumped on the deck from some over- 
hanging mass. At one point we seemed 


completely stuck, but four lads scrambled 
down from the bowsprit with pikepoles 
and pried and pushed until two broad 
sheets of ice parted just enough to let us 
through 

It was a brilliant bit of ice navigation 
\fter an hour or two we passed out of 
the pack ice, and as the sun was setting 
all trouble seemed over, though later we 
had another tussle with our enemy by 
moonlight. But this was short and not 
troublesome, and | went to bed in Skipper 
Gosses cabin in the best of spirits over 
our triumph 

Going on deck in the morning, two little 
patches of white against a rocky ridge ten 
miles away on shore were pointed out as 
mission buildings of Hebron, where | 
expected to get a skiff and Eskimos for 
further travel. The broad bay was partly 
ice-covered but the motor boat pushed Its 
way among the floes and landed me at the 
Mission and then hurried after the schooner 
moving slowly northward with a faint 
breeze 

Hebron is the northernmost village on 
the Atlantic coast of America, and there 
with the aid of Mr. Simon, the missionary 
as interpreter, a bargain was made with 
Cornelius Gustav, a full-blooded Eskimo in 
spite of his German name, to take me 
north in his skiff. A few days later | 
embarked on Cornelius craft, with his 
and himself as crew, on the way to 
Komaktorvik Fiord 

Cornelius skiff could not boast of any 


son 


paint, had a ton of rock on its bottom as 
ballast, and was the heaviest boat to row 
that I was ever in: but it was a safe sea 
boat and slowly made its way north, past 
cliffs at whose base the surf was roaring 
and through storms that once tore our 
mainsail down and broke the gaff, until 
Nachvak Fiord was reached, one of the 
erandest fiords in the world. A day or 


THE TORNGATS OF LABRADOR 
two later we pushed farther north past 
Razorback Mountain and the White Hand- 
kerchief and at last, after a week of ice 
and storm and fog, reached my point 
Komaktorvik Fiord, as shown on the ancient 


and very vague chart | was sailing by 
but known to the fishermen as Seven 
Islands Bay. We had passed the right 


number of capes and bays, and in spite 
of fog turned in among lofty islands to a 
sheltered cove whose rock walls were lost 
in vapor overhead 

My Eskimos were in great excitement 
for in this seldom visited bay all wild 
things were tame—seals bobbed up round 
us and eider ducks paddled toward shore 
with their fleets of ducklings. Cornelius 
and Johannes could hardly wait till we 
landed to launch the kayak after seals 

[hat evening we had young seal for 
supper, a welcome change from canned 
meat. Fortunately there was a little 
battered driftwood for a fire, or the un- 
cooked sealmeat would have been of no 
use to me, though all right for my men 

A few days later, to get rid of the 
perpetual fog, we tramped ten miles inland 
and camped a thousand feet above the 


sea at the foot of a mountain. which | 
named Tetragona from the little heather 


plant growing on its flanks. This we used 
as fuel to boil our tea. Next day Cornelius 
and | climbed the mountain, which had 
three glaciers on its flanks, and reached 
4,700 feet, according to my aneroid. It has 
since been climbed by that famous moun- 
taineer, Mr. Odell, who makes its height 
only 4,415 feet 

Johannes came in soon after we reached 
camp in the evening with his shirt covered 
with blood and flung down the skin and 
part of the meat of a fine caribou he had 
shot in the next valley to the west. Corne- 
lius courteously offered me some titbits of 
the caribou meat, and when | refused to 
eat them raw, ate them himself and 
promised me caribou stew when we went 
back to the shore where there was drift- 
wood for cooking 

From the top of Tetragona we had a 
wide view of the desolate Torngats, and 
it was evident that here at the north end 
of the peninsula, no peaks reached higher 
than our own lherefore, reports of 
mountains 8,000 or 10,000 feet high in 
this quarter could not be true. Away to 
the south near Nachvak Fiord there seemed 
however, and after a 
meat at the _ bay 


to be higher peaks 
feast of caribou 
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we turned south and encountered a very 
rough bit of navigation, ending with a night 
at anchor in a gale that nearly wrecked 
us on the cliffs at the mouth of Nachvak 
Fiord 

In the morning we rounded the moun- 
tain promontory and landed at the cove 
where fishing schooners were at anchor 
[here we had for neighbors the Nachvak 
[-skimo, the last permanent inhabitants in 
the northeast of America 

Next day we crossed the fiord and later 
camped at cove after cove on the south 
side, climbing a mountain at each point to 
size up the neighboring peaks. In the third 


valley | found to my astonishment a fine 
srowth of willows eight feet tall and with 
stems one inch thick, the thriftiest forest 
in northern Labrador, so that we could 
have camp fires, a great comfort in that 
chilly country [he valley was far 


enough inland to e Cape the ice and log 
so bushes could grow More attractive 
still were ripe blue berries, currants and 
arctic raspberries, delicious after a steady 
diet of meat and biscuit 

[he hordes of black flies rather spoiled 
our enjoyment, however 

From this camp we reach the 
heart of the Torngats, and one stiff climb 
ending in a snowstorm brought us to a 
summit at 4,000 the highest point 
yet recorded in but across a 


could 


feet 
| eabradk or 


wild valley with glaciers and desolate 
lakes stood a mountain evidently some- 
what higher, the loftiest peak of the 


lorngats, so far as is known 

My time was up and | had to turn 
back without attempting its ascent, a sore 
disappointment 

We stopped at 
hetore south 


the schooner cove 


going and that night, the 


THE TORNGATS OF LABRADOR 
25th of August, were snowed in and had 
to halt a second day because a tempest was 
raging on the Atlantic outside 

The voyage south in the skiff was one 
of the wildest in my experience, Over giant 
waves where the snow-covered mountains 
were lost to sight in the hollow trough, but 
stood in full view when we climbed to the 
crest of the billow. I was not sorry, on the 
third night, to reach Hebron and _ its 
hospitable Moravian Mission 

[here Cornelius and his son were paid 
off and well deserved their dollar a day 
earnings. In every way except as cooks 
they were thoroughly efficient, but the 
lard pail and the frying pan suggested 
nothing to Cornelius. Everything that was 
cooked had to be stewed, and stew three 
times a day grows monotonous, especially 
stewed fish 

Cornelius, house, like the other Eskimo 
houses in the village, was built of boards 
covered with sods for warmth and was half 
underground. It was entered by a covered 
passage facing south, and the only window 
was over the entrance. The dwelling was 
evidently modeled after the Eskimo igloo 
but was clean and neat inside 

Mrs. Cornelius was good-natured 
enough to put on her best dress, with her 
plump baby in the hood on her back, to 
have her picture taken, and the Cornelius 
family was quite attractive except for the 
Savage husky dogs around the entrance 

Ihe journey south from Hebron, for 
700 or 800 miles to St. John’s, first on the 
comfortless Hump, and after a long wait 
at Hopedale, on the steamer Sagona, was 
the stormiest on record, according to the 
captain of the latter vessel, and September 
cannot be recommended for a visit to 
labrador 





Picturesque iceberg off the Labrador Coast 


Photo by courtesy Clarke Steamships 
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ISLAND OF MARKEN 


by JAMES FERGUSON 


Phot by Pix 


Little more than ten miles northeast 
of Amsterdam, the Dutch Island of Marken 
still provides pictures that are familiarly 
associated with Holland. But, this haunt 
of fisherfolk is overclouded by the realiza- 
tion that its source of commercial success 
will be destroyed with completion of 
plans for the reclamation of some 550,000 
acres within the famous Zuider Zee, and 
its ultimate junction with the mainland 
While the younger generation, raised to 
seek the anchovy and other members of 
the herring family, declines to assume the 
characteristics of an agricultural commun- 
ity, and considers emigration to another 
section of the country bordering on the 
sea, the older members quietly cogitate, 
in reminiscent vein 

Here may still be seen the artistic, 
carved sabot, the baggy breeches, astrakhan 
head-dress and short clay pipe, on which 
the menfolk pull with satisfaction. Much 
of their life being spent on the water, 
hauling in their nets, where warm, woollen 
clothing is required as a protection against 
the driving spray, time has_ evolved 
garments that are still considered strange 
and unusual by visitors, though quite 
suitable and possessed of distinction and 
charm Those of the womenfolk are 
particularly attractive, their colourful 
aprons, concealing countless petticoats 
their bright blouses surmounted by lovely 
lace caps and golden ornaments that keep 
in place unruly tresses 

Passive and stolid ashore, active and 
daring afloat, these simple and _ good- 
natured citizens of Marken typify Holland's 
erstwhile maritime glory. Painters and 
other artists have come in large numbers 
to record with brush and palet the character 
of its people or the graceful lines of their 
fishing smacks, many beautiful portrayals 
having been produced for distribution to 
art connoisseurs throughout the world, 
though a fine collection has been accumul- 
ated at Volendam 

Efforts to convert the Zuider Zee into a 
tideless, inland and, ultimately, freshwater 
lake, to be known as the ljsemeer, were 
started in 1920 Crops, ranging from 
flowers to rye, were grown as early as 
1930, and additional land has since been 
ploughed, cultivated and brought to prof- 
itable production. Eventually, it is 
estimated that some six thousand holdings 
of an economic size will be provided by 
the Zuider Zee reclamation scheme, that 
the arable area of Holland will be enlarged 
by ten per cent., and that a livelihood will 
be secured by some 300,000 additional 
Dutch people 
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THE STRUCTURAL BASIS 


OF CANADIAN GEOGRAPHY 


by GRIFFITH TAYLOR 


AFTER many years of research in 
economic geography, the writer is 
convinced that a knowledge of the struc- 
ture or build of a country is the best basis 
upon which to found the discussion of the 
relation of man to his environment. Man 
often changes his interests and his ways of 
exploiting Nature, but the most stable 
feature in the picture is obviously the 
build of the region in question. By build, 
1 mean the essential geological pattern, 
whether ancient shield, crustal trough 
(syncline) or ridge (anticline), raised 
relic of an old range, or lastly, young 
mountain, either with broad or narrow 
folds 
This aspect of geography has been 
presented in the better school text books 
in Europe since 1910, but is by no means 
universally adopted in America, even yet 
Its great advantage is that it enables us 
to account for the distributions of various 
commodities, such as metals, coal, oil or 
water-supply, ina fashion impossible by the 
older method, which largely ignores build 
Some of us now believe that the early 
geographical teaching, which tells us merely 
the ‘how and where of various products, 
is hardly worthy of the name of a science 
But this structural treatment, which often 
gives us the ‘why of the distribution, is 
all important. I propose in this short 
article to sketch, first, Canada’s place in the 
World Plan; and then to show how build 
has to a considerable degree determined 
mans method of settlement in the eastern 
area. | shall ignore other controls, such 
as the climatic factors, though they also 
are of paramount importance. | have 
discussed them in a former article in this 
Journal, in March, 1936, to which the 
student is referred 
The plan of the world, if we consider 
its main structural elements, is fairly 
simple. It consists essentially of rigid areas 
(called shields); of very weak areas, which 
have yielded greatly to folding forces, and 
so produced ‘young mountains, and of 
other less striking elements which have 





yielded to much less degrees. If we survey 
the whole land area, we find that the 
shields in general surround the Atlantic 
and the Indian Oceans, and that the young 
mountains surround the Pacific Ocean 
(Fig. 1) 

A useful analogy is to imagine that the 
crust of the earth is like a rubber balloon 
of which large areas have been varnished 
As the balloon shrinks the varnished areas 
(i.e. the shields) remain rigid; but the 
weaker unvarnished portions are puckered 
into many ridges. The latter represent 
the young mountains. Possibly the floor 
of the Pacific Ocean is the most important 
unit in the crust, and is a huge unyielding 
area like a gigantic shield. The occur- 
rence of major wrinkles all round it 
(Fig. 1), separating the Pacific area from 
the smaller shields of Canada, Brazil, 
Antarctica, Australia and Siberia, certainly 
indicates that the weaker areas have been 
compressed between the gigantic Pacific 
shield and the smaller continental shields 
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Fig. 1—The build of the world, indicating the division 
of the crust into resistant shields (dotted), and young 
mountain folds (broken lines). The latter have been 
squeezed between the shields. Thus, each continent, 
including Antarctica, has much the same build 
(“Ells indicates Ellsworth’s polar flight), 
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Three vertical sections through a part of the 
earth s crust, which is undergoing mountain-building 
At the top are shown sediments washed from the 
continent (at right) into the sea. In the centre. earth- 


Fig. 2 


folding is suggested. At the bottom, erosion has 
exposed the ancient core-rocks, and washed soil 
(black) into the shallow downfold on the right 

Even as regards Antarctica, the writer 
suggested this possibility in 1913. Ells- 


worth on his flight in 1935 discovered 
young mountains folded against the South 
Polar Shield, just where the general theory 
suggests (Fig. 1) | 

lt follows from the above world plan 
that all the continents (except Africa) 
consist of three major regions. The shield 
lies on the Atlantic side, the young 
mountains on the Pacific side. There is a 
less definite area between these two, which 
usually takes on the shape of a_ broad 
crustal trough or syncline. This is defin- 
itely the pattern in Canada, and each of 
these three types has its special economic 
characteristics 

Now let us look a little more closely 
into this process of mountain-building. It 
is illustrated in a simplified form in Fig. 2 
It is a curious fact that most of the high 
mountains of the world have been built of 
sediments laid down rather recently. On 
the edges of old continents, the debris 
carried down by the rain and rivers is 
deposited in great belts parallel to the 
coast. This process of sedimentation is 
shown in vertical section in Fig. 2. It may 
be that after many million years the crust 
becomes overloaded here. At any rate, 
after a long rest, usually about 150 million 
years, the earth enters on a period of stress 
and strain. The crust yields beneath the 
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young deposits and is squeezed into folds 
between the shields (Fig. 2, middle) 
Often some of the deep-seated crust is 
involved in the giant folds, which may 
extend for several miles downward. During 
this process, the two shields draw nearer 


to each other, in some cases moving through 


many miles, as is roughly indicated in 
Fig. 2 


A universal feature in mountain-build- 
ing is that these great ridges (anticlines) 
are rapidly attacked by rivers and rain 
Mountains generally receive heavy rain- 
fall. The velocity of their steep streams 
is great, and their erosive power much 
magnified in consequence. Hence we find 
the mountains rapidly worn away in the 
manner sketched in the bottom section 
(Fig. 2). Two very important economic 
results follow. The core of the mountain 
is made apparent, when its covering of 
younger rocks is removed. This core often 
contains metals derived from deep-seated 
sources in the crust 

In the second place, the debris is washed 
into the sea on the seaward side, and into 
nearby depressions on the landward side 
[hus, large areas of good soil are accum- 
ulated in the shallow downfold already 
mentioned. This depression naturally con- 
trols the courses of the large rivers, as 
for example the Mackenzie and the Missis- 
sippi in North America. The Amazon and 
Parana have a similar position in South 
America (Fig. 1). Thus, we have already 
learnt of a valuable correlation between 
build, metals and crops. The silts and 
debris washed into the downfold are shown 
black in Fig. 2, bottom 

Owing to the research of geologists, we 
have a pretty good idea of earth history 
and geography for the last 500 million 
years. We also know that mountains 
cannot be called ‘old’ in the sense that 
shields or even rivers are old. It has been 
suggested that some rivers have had much 
the same course for 200 million years, but 
mountains wear down relatively quickly 
since they are so fiercely eroded by the 
rapid streams. Possibly no mountains last 
more than thirty or forty million years, 
unless they are again uplifted. Hence a 
high mountain range is necessarily a young 
mountain, and usually less than twenty 
million years old 

This process of mountain-building has 
occurred during many periods in _ the 
geological record; but the main world-wide 
disturbances have occurred just before 
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Cambrian times (Fig. 4), and again about Let us now study the past geography 
Devonian, Permian and early Tertiary of North America as the findings of the 
times. Ihese epochs divide the last 450 geologist show it to us. The long record 
million years into three more or less equal of the rocks is indexed for us by the fossils 
periods. Indeed, twenty years ago the found therein. But of late the actual age 
writer suggested (in the American Geo- of the rocks in years has been determined 
graphical Review) that we may have here approximately by the alteration of certain 











an indication of a great recurring time-  radio-active minerals in them. In Fig. 3 
cycle of about 150 million years are shown two stage-diagrams (each of 
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Fig. 3—Two stage-diagrams, which indicate the past geography of Canada and the U.S.A., the present 
coasts being shown by broken lines. On the left are four maps, indicating conditions from 430 million years 
ago (Cambrian) up to Devonian times. On the right are four similar maps, which indicate the distribu 
tion of land and sea in the last 200 million years. Devonian, Permian and Tertiary times have experienced 
the most crustal folding. (Information secured partly from data in Chamberlin and Salisbury 
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four maps) dealing with most of the con- 
tinent. In these maps the present coastline 
is indicated by a broken line. Of course 
in such maps any lands indicated outside 


the present coasts of the continent are 
largely hypothetical. They are based on 
data from Chamberlin and Salisbury's 


Geology 

We start our survey in the bottom left 
map, where a generalized view of the 
continent about 430 million years ago is 
suggested. We cannot do more than show 
which was land and which sea. Clearly 
most of North America was a vast sea, with 
lands more or less near the present coasts 
In the next age, about 400 million years ago, 
the rocks called Ordovician (such as are 
found between Kingston and Hamilton) 


were laid down. The sea has been con- 
tracting, so that now Cambrian rocks 
probably formed the land margin (see 
CAM. in the map). During Silurian and 
Devonian times, the sea contracted still 
farther, leaving the older deposits as 


marginal lands around the shrinking sea 
About 300 million years ago (see the 
Devonian map), there are some indications 
of crustal folding in the form of two ridges 
running into the sea from the south. But, 
in many other parts of the world, mountain- 
building was very much more to the fore 
at this time 

[urning to the four later diagrams on 
the right (Fig. 3), the continent in the Age 
of Coal is sketched in the bottom chart 
[he sea has now become wider, but in 
later periods it became shallow or even 
changed into great freshwater lakes. Vast 
peat bogs developed, which gave rise to 
some of the greatest coalfields in the world 
In Permian times, about 150 million years 
ago (not shown in a map), huge mountains 
developed in the Appalachian region; and 
most of North America except the south- 
west corner was probably dry land. The 
edge of the main Permian sea is indicated 
in the Carboniferous map. In_ Triassic 
times we see the relics of the Appalachian 
Mountains, and the are still rather 
small. In Cretaceous times (60 million 
years ago), the seas were expanding again, 
especially to the north. The Canadian 
prairies and western plains of the USA 
are largely formed of sediments laid down 


SCas 


in this sea 


In early Tertiary times, say 30 million 
years ago, the Rocky Mountains were 
developing, largely where the Cretaceous 
sediments had been laid down in the 


, 
500) 
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western half of the sea. At the same time 


the relics of the old Appalachian folds 
(almost completely worn down in Cre- 
taceous times) were now warped up en 


masse without folding. The Appalachians 
consist of sharply-folded strata, but this 
was due to Permian folding long before 
[hese relic mountains now rise in places 
to ©6000 feet, but this uplift occurred 
within the last 20 or 30 million years 
All through Tertiary times there has been 
folding, accompanied by earthquakes and 
volcanoes, along the Pacific Coast. High 
as the Rockies are to-day, they were far 
higher in Middle Tertiary times. It is 
perhaps worth noting that it is about 150 
million years since the earlier (Appala- 
chian) period of mountain-building 

After the preceding introduction, the 
reader will be able to interpret the map at 
the top of Fig. 4. Here is the geological 
map, somewhat simplified, of the country 
between Montreal and Albuquerqué in 
New Mexico. A journey from east to 
west along this line takes us across almost 
all the formations in a regular sequence 
from oldest to youngest. The map empha- 
sises the edges of the formations, so as to 
show that the younger strata lie like 
‘mantles over the older strata. To this 
sort of a map I| have given the name 
‘mantle-map, and it stresses structure 
more definitely than does the ordinary 
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Fig. 4—Simplified “mantle-map,” displaying the 


geological structure on a journey from Montreal to 
Albuquerque, edges of the formations being emphasized 
In the lower section, almost all the geological strata 
are shown in their historical order. (This section 
should be compared with Fig. 3. Numbers indicate 
millions of vears when sediments 


deposited) 


the 


ago, were 
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Fi 3—Build of Southwestern Ontario. In the top 
diagrams, the seas that laid down the rocks upon the 
ancient shield are reconstructed. 1n the lower “mantle 
map, the build, as affecting pre-glacial rivers, is 


occur in broad vales 
Informa 


sketched The lakes are seen to 
east and west of the hard Silurian cuesta 
tion secured partly from Hobbs 


geological map, in which the line of traverse 
is indicated 

Let us now imagine that we have made 
a deep vertical cut across America along 
this line, and that the southern part is 
removed. The vertical face would appear 
something like the section forming the 
lower part of Fig. 4. Here are the sedi- 
ments, laid down in all the seas shown in 


ig. 3, arranged one above the other 
Under all the formations appears the 
shield. which comes to the surface rei 


Kingston, in Canada, at the right of the 


section. [he edges crossed in the traverse 
can be identified in the section below 
[he route climbs to about 3000 feet in 


the west, at Albuquerqué, which of course 
shows that much uplift has occurred, since 
most of the strata in the were 
originally laid down as horizontal beds 
belou Sea level 

[he relations of structure to geology 
are indicated to a larger scale in Fig. 5 
In the top diagram the edge of the sea 
in Ordovician times, about 400 million 
years ago, is shown as washing the con- 
tinent. At that time the Laurentian 


section 


PLURAL BASIS OF CANADIAN GEOGRAPHY 
Shield (i.e. the immensely old rocks found 
over the whole northeast of Canada) had 
much the same appearance as to-day. The 
front the section shows the sedi- 
ments forming a layer of Ordovician silts 


euge oO! 


and sands; in which were buried such 
fossils as simple trilobites [hese 
characterise that particular age [he 


middle diagram shows the sea in Silurian 
times retreating to the west, and the 
Ordovician rocks now help to form the 
while Silurian sediments cover the 
sea floor. We can picture this process going 
on during much of ensuing geological times 

lo-day, the rocks in southwest Ontario 
are arranged much as in the mantle-map 
at the foot of | ig 5 [he edges of three 
rantles or strata are indicated. Of these 
the edge of the Silurian strata actually 
stands out like a great scarp or cuesta 
which is very prominent near Hamilton 
Indeed it is the flow of the Niagara River 


coasts 


over this cuesta which constitutes the 
Falls of Niagara. In the diagram, the 
present position of the Great Lakes is 


indicated, and also the drainage of the 
region before the great Ice Ages (i.e. before 
the last half million years). In those days 
the rivers drained towards the Mississipp 
and their wide, deep channels, though now 
largely abandoned by rivers, are being 
used by man for canals, as near Chicago 

[he lakes have been cut out of the 
softer rocks between the cuestas. Georgian 
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Bay and Lake Ontario are in the flattish 
Ordovician area to the east of the great 
Silurian cuesta, and Huron and Erie to 
the west of this cuesta. Further details 
of the topography of this region have been 
described by the writer in his paper in the 
Canadian Journal of Economics for Novem- 
ber, 1936, to which the reader is referred 

In Fig. © a structural feature of great 
Significance in relation to economic 
sources is sketched. Our best example is 
just south of Canada, but samples of this 
type of structure are common in all regions 
of gentle folding. Inthe top sketch appears 
a layer of peat or coal covering two worth- 
less sets of strata. In the middle diagram 
Fig. 6), the level beds have been gently 
folded to form two ridges (anticlines) and 
three basins (synclines). As we _ have 
already learnt, these ridges are in a dan- 
gerous position and their summits are 
soon cut away by erosion. This gives us 
the topography shown in the middle block- 
diagram. It is very close to the actual 
structure in the Middle West of the U.S.A 
Clearly the coal will have vanished in the 
anticlines, but will be preserved in the 
synclines. The lower map shows the coal- 
fields of this area as given in any good 
school atlas. But the writer hopes that 
the central block-diagram gives a simple 
explanation for this rather peculiar dis- 
tribution of the coal. The coal of northern 
t-ngland is distributed in an exactly similar 
‘eroded anticline’ in the region of the 
Pennine Range 

In Fig. 7 the writer has indulged in a 
geological whimsy! Six common. articles 
are represented on the map of eastern 
North America, each representing the dom- 
inant structure in the area covered. Thus 
over New Brunswick we have a “saucer 
or syncline, containing coal in the centre 
illustrated in In this 


re- 


just as is Fig. 6 
basin, as in all others, the younger rocks 


are preserved in the centre of the basin 
[hey are found in Prince Edward Island 
and older rocks constituting the margins 
as in Nova _ Scotia Another — similar 
‘saucer or basin, also with coal, occupies 
Pennsylvania 

Covering most of the north of the map 
in Fig. 7 is the Great Shield. This is 
extremely old rock, often folded and 
cracked and permeated with gases and 
heated liquids in the far distant past 
before 450 million years ago. During most 
of the geological record it has remained 
almost unaffected by folding. It is worth- 
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while looking at Fig. 3 to see that, whatever 
happened elsewhere, the shield remained 
much the same land area. It is to-day one 
of the world’s storehouses of metals; partly 
because it is so old, and so has had many 
‘chances to be affected by mineral-bearing 
solutions; partly because it has never been 
deeply covered by other formations (exclud- 
ing glacial debris), and easier to 
prospect by the miner 

Lying across the shield is a set of old 
strata (Silurian, etc.), which in plan re- 
sembles a spear or harpoon. The barb is 
formed by the hard Silurian Cuesta, which 


SO 18 


runs across Ontario just west of loronto 
Further to the west we have a giant 
“spoon, whose bowl is a syncline con- 


taining the Michigan coal. Its handle is 
an anticline (running through 
Cincinnati), where no coal is to be expected 


ert »>ded 


Lastly, to the east is a series of rather 
ancient rocks with striking longitudinal 
ridges. This constitutes the Appalachian 
Mountains. | have compared it to the 
“steel with which dinner knives are 


sharpened. The ridges will remind us of 
the parallel folds produced by mountain- 
building far off in Permian times, some 
150 million years ago 

In Fig. 8 some of the structural informa- 
tion so far discussed is applied to a block- 
diagram of southern Canada. This map 
is a particular example of the general 
type shown at the bottom of Fig. 2. Here 
we see the young weak rocks of western 
Canada folded sharply to form the Rocky 
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Fig A geological “whimsy, which should enable 
the young student to remember the main structures in 
the eastern section of the continent. The saucers 
contain coal, while the other three structures are 
formed of old rocks, and contain some metals 
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Mountains. In the centre of the folds 
the old core now shows through erosion 
For this reason we find the valuable silver 
mines, north of Trail, B.C., and the gold 
mines in the Cariboo district. The flanks 
are of younger rocks, mainly Cretaceous 
[hese contain good coal but no metals 
Accordingly there are valuable coal mines 
on the far western margin at Nanaimo, in 
Vancouver Island, and at Crows Nest, on 
the eastern slopes of the Rockies. The oil- 
fields of the world are usually found in the 
outer gently folded slopes of young moun- 


tains. Here the oil ‘domes are likely to 
occur. Accordingly near Calgary we find 


our best Canadian oilfield 

The dry conditions at Kamloops, B.C., 
leading to irrigation amid the numerous 
cactus plants growing there, are obviously 
a direct result of the mountain-folding 
[he high mountains along the coast prevent 
the moist winds from benefiting Kamloops 
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in the lower central valley of British 
Columbia. The rich prairie lands in the 
centre have received much of their soil 
from the erosion of the Rockies, and this 


in turn is largely due to their uplift. The 
Black Hills just over the border in the 


United States offer a perfect example of 
a little “eroded anticline,’ where the old 
rocks in the core contain valuable veins 
of gold 

The Laurentian Shield appears on the 
right, one of the largest areas of ‘primeval 
crust on the face of the earth. Its import- 
ance as a producer of nickel, gold, silver 
and radium need not be emphasised here 
In the far east, the northern end of the 
Appalachian folds helps to build up the 
Maritimes. But, as we have learnt, these 
mountains are far older in origin than the 
Rockies, and their discussion has caused 
us to delve down over one hundred million 
years into the past geography of Canada 
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Fig. 8 
Cretaceous trough 
shields to form the Rocky Mountains 
old core-rocks exposed 


and Selkirk Ranges). 


These have been greatly eroded 


Profile section of Southern Canada, showing a series of weak sediments originally in a wide 


which was buckled up in early Tertiary times between the Pacific and Laurentian 


below the broken lines), and the 


In this simplified map, no attempt is made to show the old granites of the Coast 
In the east, the old Appalachians were lifted en masse without folding. (“K”, in 


the Rockies, indicates the location of Kamloops). 
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EDITORS’ NOTE BOOK 


Photographs of His Majesty King 
George VI and Her Majesty Queen 


Elizabeth, which appear on the cover and 
as the frontispiece in this issue, are repro- 
duced from the originals secured by the 
Post Office Department for the design of 
Canada's Coronation Stamp. The portrait 
of His Majesty was made by Captain 
Peter North, while that of Her Majesty 
was taken by the Bertram Park Studio, 
both of London, England 


Arthur Philemon Coleman, MA. 
Ph. D., F.R.S., who has written for this 
issue an article entitled “The Torngats 
of Labrador,’ was born in 1852 at Lachute, 
Quebec, the son of the late Rev. Francis 
Coleman, a Methodist minister. Graduating 


from Victoria University, Toronto, in 
1876, he received the degree of Ph.D 
from Breslau University, Prussia, five 
years later. Dr. Coleman was Professor 


of Geology at Victoria University from 
1882 to 1891, at the University of Toronto 
from 1891 to 1922 and Professor Emeritus 
of Geology since then. He received the 
Victoria Medal from the Royal Geograph- 
ical Society in 1932, and the Penrose 


Medal from the Geological Society of 
America in 1936. Dr. Coleman is well 
known throughout the world for his 


exploration work in the Canadian Rockies, 
and for his studies in glacial geology in 
North America, Europe, South Africa, 
Australia, India and South America. Since 
its inception in 1929, Dr. Coleman has 
been Honorary Vice-President of The 
Canadian Geographical Society. He has 
contributed to this Journal in former 
years, “A Visit to Columbia’ having 
been published in October, 1935 


Born in England, Mr. R. C. Rowe, 
who contributes an article on “The 
Noranda Mine” for this issue, came to 
Canada in his nineteenth year. He devoted 
his attention to engineering practice and 
mineralogy, specializing on the non-metal- 
lics, and at the age of twenty-six took over 
the management of the Quebec Graphite 
Company, an English concern that operated 
mines and a concentrating plant at Buck- 
ingham, Que. Mr. Rowe was closely 
identified with this industry, and performed 
considerable research work in the con- 
centration of this mineral, designing and 
installing in 1919 the first flotation plant 
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in Canada for the treatment of graphite 
In 1925, he became general manager of the 
North American Graphite Company, fol- 
lowing a period of investigation connected 
with the feldspar industry 

Attracted by the possibilities of jour- 
nalism, Mr. Rowe has contributed many 
technical and descriptive articleson various 
subjects to different publications. He 
joined the Canadian Mining Journal, as 
associate editor, in 1927, and took over the 
editorship the following year. In addition, 
he is secretary and general manager of 
National Business Publications, Limited, 
publishers of the Canadian Mining Journal ; 
and president of Federal Publications, 
Limited, an associate company 


Professor of Geography at the Uni- 


versity of Toronto, Dr. Griffith Taylor, 
[DD Sc., BE. (Mining), B.A. (Research, 


Cambridge), has prepared for this issue an 
article entitled: “The Structural Basis of 
~anadian Geography. e was educatec 
Canadian Geograph H lucated 
at the Universities of Sydney and Cam- 
bridge, and for eight years engaged in 


scientific research with the Common- 
wealth Meteorological Service. Dr. Taylor 
has studied environment in all seven 


continents, and two years were spent in 


the Antarctic as senior geologist with 
Captain Scott's expedition. From 1920 


to 1928, he directed the first Department 
of Geography in an Australian university, 
and of recent date was called to the first 
chair of geography in this country 

Chairman of the Institute of Pacific 
Relations in Sydney, N.S.W., a member of 
the council of the Harris Institute of 
International Affairs in Chicago, where he 
spent six years, from 1929 to 1935; joint 
editor of the international Zeitschrift fur 
Rassenkunde, and a foundation member of 
the Australian National Research Council, 
Professor Taylor has published twenty 
books and some hundred memoirs dealing 
with environmental control, ethnology, 
history and meteorology 


W. Wallace Coleman who contributes 
to this issue with Mr. Francis J. Wilson 
an article entitled: ‘Trailing Birds in the 
Park Country, was born and educated in 
Baltimore, Maryland. He is one of the 
founders of the Natural History Society 


of Maryland, and was for sometime 
engaged in expedition work by _ the 
American Museum of Natural History, 
New York. At present he is medical 
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THE SMOKE O F THE BRITISH EMPIRE 


An English Tradition 


Favoured long before Queen Victoria's 
Golden Jubilee, W.D. & H.O. Wills’ 
Gold Flake Cigarettes became, in the suc- 
ceeding reigns, “The Smoke of the British 
Empire’. Made in the traditional English 
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way, these superlatively fine cigarettes 
have won the world-wide acclaim of 










discriminating smokers because of their 





natural tobacco taste... their use has be- 
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come a time-honoured English tradition 
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AMONGST THE NEW BOOKS 

The Cradle of Mankind: Life in Eastern Kur- 
distan, by W. A. WIGRAM, D.D., and SIR EDGAR 


WIGRAM (Toronto: MacMillan Co. of Canada, 1936, 
$2.50) If it takes two people to write a book of 
travel, a newcomer to give the firsti mpressions and 


an old resident to reveal the true inwardness of 
things, the condition is admirably met by the 


authors of this book. Dr. Wigram for ten years 
had been a member of the Archbishop of Canter- 
bury s Assyrian Mission, maintained at the request 
of the Nestorian or Assyrian Church to build up 
and strengthen the surviving Christians. His 
brother had spent but three months in the country 
Together they explored the highlands of Eastern 
Kurdistan between Turkey and Iran, chiefly the 
belt of mountains between Mosul and Lake Urmi. 
“It is a country of most intense and varied interest, 
contains some of the grandest scenery and the most 
venerable monuments in the world. Its traditions 
connect it with the Garden of Eden, with Noah 
and with Abraham And how enduring these 
traditions are is revealed in many a charming tale 


Upon visiting the site of Nineveh we read: “Jonah 
is still a great personage in the district. The fast 


which he is said to have instituted is still observed 
annually by the members of all religious denomina- 
tions—an extraordinary survival in an extraordinary 
land It is interesting to learn that the Christian 
tribes of the Assyrian Church retain the old Ara- 
mean language spoken by Our Lord on earth 

Ihe story of the brothers’ adventures is told 
with charm and a pawky Scots humour, which 
stood them in good stead in many a difficult and 
often annoying situation. The book displays a 
remarkable knowledge of the country, its various 
races and its intricate problems. Dr. Wigram has 
a complete appreciation of the point of view of the 
Turks, Kurds, Armenians and the Assyrian Christ- 
ians. He realizes that they belong to the Middle 
Ages, and behave much as Europeans did in that 
dark period. The reader meets members of each 
nationality; a series of picturesque figures passes 





technologist to Dr. D. M. Baltzan, 
F.R.C.P. in Saskatoon, Sask 

Francis J. Wilson was born in Ontario, 
but moved with his parents to the west at 
an early age. He graduated from the 
University of Saskatchewan in 1930 with 
honours in natural science Master's 
research was conducted at the same uni- 
versity on “The Determination of the 
Height of the Aurora Borealis in Connec- 
tion with the Second International Polar 
Year. He is at present employed as 
instructor in physics and natural science 
at Nutana Collegiate Institute, Saskatoon 

Two years ago, Mr. Coleman and Mr 
Wilson formed a partnership in the photo- 
graphic study of bird life surrounding the 
city of Saskatoon. Such work as they do is 
carried on during holidays, afternoons and 
week-ends. Their illustrations of bird life 
“A Month with the Goldfinches” and 
“The Least Flycatcher,’ have appeared 
in Nature Magazine, Washington, D.C 
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before us depicted with masterly skill. The actions 


bad or good—mostly bad—are sympathetically 
related. The part played by the tribesmen in the 
Great War is discussed, and one can surmise that 


Dr. Wigram’s intercourse with Mussulmen and 
Christians was as valuable to the British as Gertrude 
Bell's in her sphere of influence in the Arab 
campaign 

There is a wealth of rare information in this 
work; oriental churches and primitive survivals are 
described in scholarly fashion, and one is left with 
a very vivid impression of the dangers and hardship 
which are the lot of residents of the “Cradle The 
book is as absorbing as a novel. When you can 
lay it down, you are pleased to note that it possesses 
a sketch map, a glossary and an index. The illustra- 
tions are from photographs and sketches by Sir 
Edgar Wigram 
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